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(54) Device and method for transmitting digital audio and video data 



(57) A communication device and method for trans- 
mitting digital audio and video data in an isochronous 
communication mode, which satisfies specifications for 
SD- format digital interface in a transmission device 
using an isochronous transmission mode such as IEEE 
1394 digital data transmission and reception, including: 
transmission time controlling means (51 , 52) for control- 
ling a point of time for transmitting source packets and 

Fig. 



empty packets in order to convert the transmission tim- 
ing of an inner bus of a digital device to a timing prede- 
signated in the transmission specification; a memory 

(53) for storing the source packets; and a transmitter 

(54) for inserting and transmitting the empty packets 
according to the control by said transmission time con- 
trolling means while the source packets stored in said 
memory are transmitted according to the control. 



51 



F_st_d- 
Mode - 

Cycle sync- 



Timing 
Simulator 



Transmission 
bas is signals 



52 



z. 



54 



Transmission 
timing controller 



Controlled 
output 



Data — > Memory 



V 



Control signals 



Data 



Transmitter 



IEEE 1394 
' Data packet 
stream 



53 



CM 
< 
O) 

o 

CO 

h- 
co 

o 

Q_ 

LU 

Primed by Xerox (UK) Business Services 
2.16.3/3.4 



BNSDOCID: <EP 0873019A2J_> 



1 



EP0 873 019 A2 



2 



Description 

The present invention relates to a communication 
device for transmitting digital audio and video data in an 
isochronous communication mode. More specifically, 
when digital audio and video data according to a stand- 
ard definition (SD) is transmitted to another digital data 
device, the invention decides whether to transmit an 
empty packet or a D IF source packet for respective iso- 
chronous cycles, and controls transmission of the pack- 
ets, whereby the invention is capable of transmitting 
digital audio and video data at a uniform data transfer 
rate in a predetermined margin. 

Development of computer technology in recent 
years introduced a digital multimedia era by linking com- 
puters with electronic home appliances. The computer 
technology allowing development of digital multimedia 
growth includes (a) improved technology of various dig- 
ital multimedia equipment such as digital video cassette 
recorders (VCR) and digital camcorders and (b) inter- 
face technology which enables the multimedia equip- 
ment to be linked with each other. One of the most well- 
known interfaces is the IEEE 1394 interface. The IEEE 
1394 interface is a standard bus interface definition con- 
ventionally used to network personal computers, porta- 
ble computers and other digital systems which operate 
independently. 

Figure 1 is a block diagram of a multimedia system 
for data-communication with a digital camcorder using 
the IEEE 1394 interface. The multimedia system 
includes (1) a camera 11 for recording real world 
images and generating audio and/or video signals, (2) a 
signal processor 12 for processing the signals and pro- 
ducing audio and/or video information, (3) error correct- 
ing code means (ECC) 1 3 for appending error 
correcting code to the audio and/or video information, 
(4) a deck 14 for storing the information, (5) an interface 
1 5 for interfacing the system 1 0 with another multimedia 
system 20 to provide mutual communication and (6) 
communicating means 17, which may be implemented 
by IEEE 1394 for performing digital communication 
between the multimedia systems 10 and 20. The data 
communication between the components of the multi- 
media system 10 is performed through inner bus 16. 

When a frame is transmitted on the inner bus 16 
during a bus interval, the inner bus 16 exhibits a high 
transfer rate at specific parts of the interval and stays 
idle during other parts to provide efficient audio and 
video data transmission within the device. The charac- 
teristics of the bus system are well known to those 
skilled in this art 

Figure 2 shows a model of transmission of a stream 
of source packets from one digital device to another. A 
source packet may be split into 1 , 2, 4 or 8 data blocks, 
and zero or more data blocks are contained in an IEEE 
1394 isochronous packet. A receiver of the packet col- 
lects the data blocks in the isochronous packet and 
combines them to reconstruct the source packet for 



delivery to the application. 

The source packets should be modified to comply 
with both the specification and the definitions for IEEE 
1394 and DVC DIF(digital video cassette digital inter- 

5 face) to allow transmission from one digital device (e.g., 
a digital camcorder 10 shown in Figure 1) to another 
digital device (e.g., a multimedia device 20 shown in 
Figure 1). These IEEE 1394, SD specifications and def- 
initions are commonly known by those skilled in this art 

10 so that only a few brief comments are sufficient before 
describing the operation of the present invention. 

[Definition 1] Data transmission according to Stand- 
ard Definition-Video Cassette Recorder Digital Inter- 
Face(SD-VCR DIF) should be applied with the following 

15 time conditions. 

Start timing information of one frame should be 
transmitted to the receiver. The start timing information 
is carried in CIP header in the source packet of the 
frame, as time stamp information. The CIP header is 

20 placed at the beginning of the data field of an IEEE 1 394 
isochronous packet and contains information on the 
type of the real time data contained in the data field fol- 
lowing the CIP header. 

An n th data block of an M th video frame should be 

25 transmitted in a packet which meets the following condi- 
tions, (n = 0 • • • K-1) 

Packet_arrival_time_L < T n 
T n - Transmission_deiayJimit < 
Packet_arrival_time_F 

30 where 

T n is the nominal timing for data block n, 

T n=T M -(T M+1 -T M rn/K 

35 Packet_arrival_time_L: The cycle time when the 

last bit of the packet which 
includes data block n arrives in the receiver. 

Packet_arrival_time_F: The cycle time when the 
first bit of the packet which 
40 includes data block n arrives in the receiver. 
T M is the time stamp for video frame M. 
Transmission_delay_Limit = 450 ins 
K is the number of source packets in a video 

frame. 
45 For example, 

K= 250 (525-60 system) 
K= 300 (625-50 system) 
The time conditions for frame transmission are gen- 
erally described above. More detailed specifications are 
so described in the Digital Interface and the CIP Header in 
the Blue Book of SD-VCR, published in December, 
1995. 

From the above definition, it is noted that the 250 or 
300 source packets should be uniformly distributed in a 
55 fixed margin to allow data transmission between digital 
data devices. 

[Definition 2] Isochronous transmission of IEEE 
1394 operates by transmitting isochronous packets, 
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responding to a cycle sync every 125 ps as shown in 
Figure 3. Detailed specifications on the IEEE 1394 are 
described in the standard published in 1995. 

Figure 4 shows the state of the inner bus 16 during 
transmission of one frame of data. As set forth above, 
the inner bus of the digital camcorder 10 usually has a 
high transfer rate at only specific parts in the frame. 

The following observations are derived from the 
above definitions. 

In the case of the 525-60 system (i.e., National Tel- 
evision System Committee: NTSC), the number of 
source packets is 250 per frame and the number of 
cycle sync per frame is approximately 266.9. As a 
result, in the 525-60 system, empty packets without 
data should be allocated to 1 6 or 1 7 isochronous cycles 
in order to transmit image information of a frame 
through the IEEE 1 394 bus. Accordingly, the timing of 
the inner bus of the digital camcorder should be syn- 
chronized with the output timing through the IEEE 1394 
bus. The empty packet insertion is to be determined to 
conform with [Definition 1 , ]. 

In order to synchronize the transfer rate of the inner 
bus of digital devices (e.g., a camcorder) and the trans- 
fer rate of IEEE 1394 bus under [Definition 1 , ], the steps 
of buffering transmission data using a memory, for 
example, and controlling the output timing of the trans- 
mission data from the memory are required. 

An aim of embodiments of the present invention is 
to provide transmission in accordance with definitions of 
the SD-format digital interface in communication 
devices with an isochronous communication mode like 
the digital data transmission and reception definitions of 
IEEE 1394. 

According to a first aspect of the present invention, 
a device for transmitting digital audio and video data 
includes: transmission time controlling means for con- 
trolling a point of time for transmitting source packets 
and empty packets in order to convert the transmission 
timing of an inner bus of a digital device to a timing pre- 
designated in a communication standard; a memory for 
storing the source packets; and a transmitter for insert- 
ing and transmitting the empty packets according tot he 
control by the transmission time controlling means while 
the source packets stored in the memory are transmit- 
ted according to the above controlling means. 

Preferably, the transmission time controlling means 
includes: a timing simulator for receiving predetermined 
signals and mode signals for transmitting a stream of 
the source packets, and outputting transmission basis 
signals corresponding to the predetermined signals and 
the mode signals; a transmission timing controller for 
receiving the transmission basis signals and cycle sync 
generated at each predetermined time periods, and 
generating controlled output for transmitting the packets 
in accordance with predetermined conditions. 

According to a second aspect of the invention, 
there is provided a method for transmitting digital audio 
and video data including the steps of: receiving prede- 



termined signals and mode signals in order to transmit 
a stream of source packets, and outputting signals for 
generating transmission basis signals corresponding to 
the predetermined signals and the mode signals; and 

5 receiving the transmission basis signals and cycle sync 
generated at each predetermined lengths of time, and 
transmitting the packets in accordance with predeter- 
mined conditions. 

Preferably, according to the predetermined condi- 

io tions, when one cycle sync occurs in a transmission 
basis signal interval, a packet with source packet data is 
transmitted at they cycle sync, and when two cycle 
syncs occur in a transmission basis signal interval, a 
packet with source packet data is transmitted at only 

is one of the two cycle syncs and an empty packet without 
data is transmitted at the other cycle sync. 

According to a further aspect of the invention, there 
is provided a device for transmitting digital audio and 
video data, which transmits a stream of source packets 

20 from a first digital device to a second digital device 
according to a transmission specification in an iso- 
chronous transmission mode, comprising: transmission 
time controlling means for controlling a point of time for 
transmitting source packets and empty packets in order 

25 to convert the transmission timing of an inner bus of the 
first digital device to a timing predesignated in the trans- 
mission specification; a memory for storing the source 
packets; and transmitting means for inserting and trans- 
mitting the empty packets under control of said trans- 

30 mission time controlling means while the source 
packets stored in said memory are transmitted accord- 
ing to control signals. 

Preferably, said transmission time controlling 
means includes: a timing simulator for receiving prede- 

35 termined signals and a predetermined mode signal in 
order to transmit a stream of the source packets, and 
outputting transmission basis signals corresponding to 
the predetermined signals and the mode signal; and a 
transmission timing controller for receiving the transmis- 

40 sion basis signals and cycle syncs generated every pre- 
determined length of time, and generating controlled 
output for transmitting the packets according to prede- 
termined rules. 

Said predetermined signals are preferably gener- 

45 ated after a predetermined length of time after a signal, 
indicating that a first source packet begins to be trans- 
mitted in a frame of the inner bus of the first digital 
device, is generated. Said predetermined length of time 
is preferably a length of time taken to store one of the 

so source packets in said memory, i.e., a length of time 
taken to fill the source packets in said memory in order 
to buffer the source packets. 

Said transmission time controlling means may fur- 
ther comprise: inputting means for inputting said prede- 

55 termined length of time from outside in order to 
determine said predetermined length of time; and timing 
controlling means for generating said predetermined 
signals after said predetermined length of time. 
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Said predetermined mode signal preferably indi- 
cates whether the data is in NTSC (National Television 
System Committee) mode or may indicate whether the 
data is in PAL (Phase Alternation Line) mode. 

Said predetermined length of time is preferably 1 25 5 

lis. 

Said timing simulator preferably outputs transmis- 
sion basis signals, corresponding to said predetermined 
signals and said mode signal, for transmitting a stream 
of the source packets, said predetermined signals and io 
said mode signal being predesignated signals not newly 
inputted signals. 

According to said predetermined rules, preferably, 
when one cycle sync occurs in a transmission basis sig- 
nal interval, a packet with source packet data that is is 
valid in the cycle sync is transmitted at the cycle sync, 
and when two cycle syncs occur in a transmission basis 
signal interval, a packet with source packet data is 
transmitted at only one of the two cycle syncs and an 
empty packet without data is transmitted at the other 20 
cycle sync. 

Said transmission basis signal interval may be a 
cycle interval that is a time fragment of a frame divided 
into 250 when in NTSC mode or a cycle interval that is 
a time fragment of a frame divided into 300 when in PAL 25 
mode. 

Said transmission specification may be IEEE 1394. 

According to another aspect of the invention, there 
is provided a method for transmitting a stream of source 
packets from a first digital device to a second digital 30 
device according to a transmission specification in an 
isochronous transmission mode, comprising the steps 
of: receiving predetermined signals and a predeter- 
mined mode signal in order to transmit said stream of 
the source packets, and outputting transmission basis 35 
signals corresponding to said predetermined signals 
and said mode signal; and receiving said transmission 
basis signals and cycle syncs generated every prede- 
termined time period, and transmitting said source 
packets and empty packets according to predetermined 40 
rules, wherein, according to said predetermined defini- 
tions, when one cycle sync occurs in a transmission 
basis signal interval, a packet with source packet data 
that is valid in the cycle sync is transmitted at the cycle 
sync, and when two cycle syncs occur in a transmission 45 
basis signal interval, a packet with source packet data is 
transmitted at only one of the two cycle syncs and an 
empty packet without data is transmitted at the other 
cycle sync. 

Said predetermined signals are preferably gener- so 
ated after a predetermined length of time after a signal, 
indicating that a first source packet begins to be trans- 
mitted in a frame of the inner bus of the first digital 
device, is generated. 

Said predetermined length of time may be a length 55 
of time taken to store one of the source packets in said 
memory, i.e., a length of time taken to fill the source 
packets in said memory in order to buffer the source 



packets. Said predetermined length of time may be 
determined by an operator. 

Said predetermined mode signal may indicate 
whether the data is in NTSC (National Television Sys- 
tem Committee) mode or a PAL (Phase Alternation 
Line) mode. 

Said predetermined length of time may be 125 ^s. 

Said transmission basis signal interval may be a 
cycle interval that is a time fragment of a frame divided 
into 250 when in NTSC mode or a cycle interval that is 
a time fragment of a frame divided into 300 when in PAL 
mode. 

Said transmission specification is preferably IEEE 

1394. 

Said transmission basis signals outputting step 
preferably includes a step for outputting transmission 
basis signals, corresponding to said predetermined sig- 
nals and said mode signals, for transmitting a stream of 
said source packets, said predetermined signals and 
said mode signals being predesignated signals not 
newly inputted signals. 

For a better understanding of the invention, and to 
show how embodiments of the same may be carried 
into effect, reference will now be made, by way of exam- 
ple, to the accompanying diagrammatic drawings, in 
which: 

Figure 1 is a block diagram of a multimedia system 
for data-communication with a common digital cam- 
corder through an IEEE 1394 interface; 

Figure 2 is a model of the transmission scheme for 
communication a stream of source packets from 
one digital device to another digital device; 

Figure 3 is a timing chart of a cycle structure 
according to IEEE 1394; 

Figure 4 is a timing chart of the state of the inner 
bus of a digital device during transmission of the 
data in one frame; 

Figure 5 is a block diagram of a device for transmit- 
ting audio and/or video data according to an 
embodiment of the present invention; 

Figure 6 is a timing chart of operation of a timing 
simulator of the device in Figure 5; and 

Figure 7 is a timing chart of operation of a transmis- 
sion timing controller and a transmitter of the device 
in Figure 5. 

Technical terms used throughout the following 
description are defined on the basis of the functions of 
the present invention. Therefore, the terms may be sub- 
stituted by other appropriate terms within the under- 
standing of those skilled in this art 
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Figure 5 is a block diagram of a device for transmit- 
ting audio and/or video data according to an embodi- 
ment of the present invention. As shown in the drawing, 
there is provided: a timing simulator 51 for outputting 
transmission basis signals; a transmission timing con- 
troller 52 for generating controlled output for transmit- 
ting packets at every cycle sync; a memory 53 for 
temporarily storing data to be transmitted; and a trans- 
mitter 54 for receiving the data from the memory 53, and 
composing and transmitting packets according to the 
controlled output and the cycle sync. 

The timing simulator 51 receives a frame start delay 
signal F_st_d signal that is obtained by delaying a frame 
start signal F_st signal, corresponding to the beginning 
of the transmission of the first source packet in a frame 
of the inner bus of a camcorder, by a predetermined 
length of time. The timing simulator 51 also receives 
mode signals indicating whether the data is in NTSC 
mode or in PAL mode. The timing simulator 51 then out- 
puts transmission basis signals according to the F__st_d 
signals and the mode signals. 

The transmission timing controller 52 receives the 
transmission basis signals and generates controlled 
output for transmitting packets at every cycle sync 
occurring every 125 \\s, such that when a cycle sync 
occurs in a transmission basis signal interval, a packet 
with source packet data is transmitted at the cycle sync 
and when two cycle syncs occur in a transmission basis 
signal interval, a packet with source packet data is 
transmitted at only one of the two cycle syncs and an 
empty packet without data is transmitted at the other 
cycle sync. 

Referring to Figure 6, the timing simulator outputs 
transmission basis signals at every T tx interval accord- 
ing to the signal mode (NTSC mode or PAL mode). T tx 
represents a time fragment of a frame divided into 250 
or 300 source packets. Td in Figure 6 shows a time 
delay for filling the memory 53 with transmission data to 
buffer the transmission data. Operators may determine 
the length of this delay, which may be used for buffering 
the data in a memory. 

In other words, the operator determines a length of 
time as the time delay that is consumed to store data in 
the memory 53 so that the transmitter of the present 
invention does not cause underflow during the transmis- 
sion of the data. Such time delay is determined in 
accordance with the data transfer rate of the inner data 
bus of a digital system (e.g., camcorder) that is going to 
transmit the data. 

In a preferred embodiment of the present invention, 
the consumed time (i.e., the time delay T d ) is the length 
of time taken to store one source packet in the memory 
53. 

To allow the operator to determine the time delay 
T d , the present invention includes: an input device (not 
shown) for receiving the time delay T d from the outside; 
and a timing controller (not shown) for generating a 
frame start signal F_st signal, corresponding to the 



beginning of the transmission of the first source packet 
in a frame of the inner data bus, and generating a frame 
start delay signal F_st_d signal that is obtained by 
delaying the F_st signal by the time delay T d and input- 

s ting the F_st_d signal into the timing simulator 52. 

Figure 7 is a timing chart of operation of the trans- 
mission timing controller 52 and the transmitter 54. As 
shown in the drawing, a cycle of the transmission basis 
signal is 133.5 ^s in 525-60 system (i.e., NTSC system) 

io and is 133.3 \is in 625-60 system (i.e., PAL system). In 
both systems, the cycle of the transmission basis signal 
is longer than the cycle of the cycle sync for the IEEE 
1394, which is 125 \is. 

The transmission timing controller 52 generates 

is controlled output signals which are set (i.e., shown as 
rising edges in Figure 7) responsive to transmission 
basis signals and are reset (i.e., shown as falling edges 
in Figure 7) responsive to cycle syncs. 

The transmitter 54 transmits packets at every cycle 

20 sync such that when the controlled output signal is in 
the reset state, an empty packet without data is trans- 
mitted through a communication wire (not shown) and 
when the controlled output signal is in the set state, a 
packet with data that is read from the memory 53 is 

25 transmitted through the communication wire (not 
shown). 

System clocks supplied to the respective blocks 
shown in Figure 5 are commonly known in digital cir- 
cuits, which is therefore omitted in the timing chart of 
30 Figure 7. 

Referring to Figure 7, the transmission of the data 
packets and the empty packets will be described. 

As aforementioned, the cycle of transmission basis 
signal is longer than the cycle of the cycle sync. There- 
35 fore, one or two cycle syncs may occur in a transmission 
basis signal interval. 

Therefore, at the first cycle sync after an n th trans- 
mission basis signal following the frame start delay sig- 
nal F_st_d, an n th source packet is transmitted. At the 
40 first cycle sync after (n+2) th transmission basis signal, 
an (n+2) 1h source packet is transmitted and at the sec- 
ond cycle sync (shown as (m+3) th cycle sync) after the 
transmission basis signal, an empty packet is transmit- 
ted. In this manner, the data distribution can be control - 
45 led in a predetermined margin and provide a uniform 
data transfer rate defined with respect to SD-VCR DIF. 

While there have been shown what are presently 
considered to be preferred embodiments of the inven- 
tion, it will be apparent to those skilled in the art that var- 
50 ious changes and modifications can be made without 
departing from the scope of the invention as defined by 
the appended claims. 

For example, a value of the frame start delay 
F_st_d inputted into the timing simulator 51 and a value 
55 for designating the mode of a color television transmit- 
receive mode (e.g., NTSC, PAL, and so on) may be pre- 
designated in the timing simulator 51 . 

Therefore various embodiments according to the 
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present invention may be made within the scope of the 
present invention by anyone skilled in the art. 

As discussed above, the device and method for 
transmitting digital audio and/or video data is capable of 
making the different data transfer rates of the inner bus 5 
of the digital device (e.g., a camcorder) and IEEE 1394 
bus corresponding to the data transfer rate defined with 
respect to SD-VCR DIF, thereby satisfying the specifica- 
tions for an SD-format digital interface. 

The reader's attention is directed to all papers and io 
documents which are filed concurrently with or previous 
to this specification in connection with this application 
and which are open to public inspection with this speci- 
fication, and the contents of all such papers and docu- 
ments are incorporated herein by reference. 75 

All of the features disclosed in this specification 
(including any accompanying claims, abstract and 
drawings), and/or all of the steps of any method or proc- 
ess so disclosed, may be combined in any combination, 
except combinations where at least some of such fea- 20 
tures and/or steps are mutually exclusive. 

Each feature disclosed in this specification (includ- 
ing any accompanying claims, abstract and drawings), 
may be replaced by alternative features serving the 
same, equivalent or similar purpose, unless expressly 25 
stated otherwise. Thus, unless expressly stated other- 
wise, each feature disclosed is one example only of a 
generic series of equivalent or similar features. 

The invention is not restricted to the details of the 
foregoing embodiment(s). The invention extends to any 30 
novel one, or any novel combination, of the features dis- 
closed in this specification (including any accompanying 
claims, abstract and drawings), or to any novel one, or 
any novel combination, of the steps of any method or 
process so disclosed. 35 

Claims 



3. 



1. 



A device for transmitting digital audio and video 
data, which transmits a stream of source packets 
from a first digital device to a second digital device 
according to a transmission specification in an iso- 
chronous transmission mode, comprising: 

transmission time controlling means (51, 52) 
for controlling a point of time for transmitting 
source packets and empty packets in order to 
convert the transmission timing of an inner bus 
of the first digital device to a timing predesig- 
nated in the transmission specification; 

a memory (53) for storing the source packets; 
and 

transmitting means (54) for inserting and trans- 
mitting the empty packets under control of said 
transmission time controlling means (51, 52) 
while the source packets stored in said mem- 



40 



45 



SO 4. 



55 



ory (53) are transmitted according to control 
signals. 

The device of Claim 1, wherein said transmission 
time controlling means includes: 

a timing simulator (51) for receiving predeter- 
mined signals and a predetermined mode sig- 
nal in order to transmit a stream of the source 
packets, and outputting transmission basis sig- 
nals corresponding to the predetermined sig- 
nals and the mode signal; and 

a transmission timing controller (52) for receiv- 
ing the transmission basis signals and cycle 
syncs generated every predetermined length of 
time, and generating controlled output for 
transmitting the packets according to predeter- 
mined rules. 

A method for transmitting a stream of source pack- 
ets from a first digital device to a second digital 
device according to a transmission specification in 
an isochronous transmission mode, comprising the 
steps of: 

receiving predetermined signals and a prede- 
termined mode signal in order to transmit said 
stream of the source packets, and outputting 
transmission basis signals corresponding to 
said predetermined signals and said mode sig- 
nal; and 

receiving said transmission basis signals and 
cycle syncs generated every predetermined 
time period, and transmitting said source pack- 
ets and empty packets according to predeter- 
mined rules, 

wherein, according to said predeter- 
mined definitions, when one cycle sync occurs 
in a transmission basis signal interval, a packet 
with source packet data that is valid in the cycle 
sync is transmitted at the cycle sync, and when 
two cycle syncs occur in a transmission basis 
signal interval, a packet with source packet 
data is transmitted at only one of the two cycle 
syncs and an empty packet without data is 
transmitted at the other cycle sync. 

The device of Claim 2, or the method of claim 3, 
wherein said predetermined signals are generated 
after a predetermined length of time after a signal, 
indicating that a first source packet begins to be 
transmitted in a frame of the inner bus of the first 
digital device, is generated. 

A device according to Claim 4 or a method accord- 
ing to claim 4, wherein said predetermined length of 
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time is a length of time taken to store one of the 
source packets in said memory, i.e., a length of time 
taken to fill the source packets in said memory in 
order to buffer the source packets. 

6. The device of Claims 4 or 5, wherein said transmis- 
sion time controlling means further comprises: 

inputting means for inputting said predeter- 
mined length of time from outside in order to 
determine said predetermined length of time; 
and 

timing controlling means for generating said 
predetermined signals after said predeter- 
mined length of time. 

7. The method of Claim 5, wherein said predeter- 
mined length of time is determined by an operator. 

8. The device of Claim 2 or a method according to 
claim 3, wherein said predetermined mode signal 
indicates whether the data is in NTSC (National Tel- 
evision System Committee) mode. 

9. The device of Claim 2 or a method according to 
claim 3, wherein said predetermined mode signal 
indicates whether the data is in PAL (Phase Alter- 
nation Line) mode. 

10. The device of Claim 2 or a method according to 
claim 3, wherein said predetermined length of time 
is 125 t-is. 

11. The device of Claim 2, wherein said timing simula- 
tor outputs transmission basis signals, correspond- 
ing to said predetermined signals and said mode 
signal, for transmitting a stream of the source pack- 
ets, said predetermined signals and said mode sig- 
nal being predesignated signals not newly inputted 
signals. 

12. The device of Claim 2, wherein, according to said 
predetermined rules, when one cycle sync occurs 
in a transmission basis signal interval, a packet with 
source packet data that is valid in the cycle sync is 
transmitted at the cycle sync, and when two cycle 
syncs occur in a transmission basis signal interval, 
a packet with source packet data is transmitted at 
only one of the two cycle syncs and an empty 
packet without data is transmitted at the other cycle 
sync. 

13. The device of Claim 12 or a method according to 
claim 3. wherein said transmission basis signal 
interval is a cycle interval that is a time fragment of 
a frame divided into 250 when in NTSC mode. 



14. The device of Claim 12 or a method according to 
claim 3, wherein said transmission basis signal 
interval is a cycle interval that is a time fragment of 
a frame divided into 300 when in PAL mode. 

5 

15. The device of Claim 1, or a method according to 
claim 3, wherein said transmission specification is 
IEEE 1394. 

io 16. The method of Claim 3, wherein said transmission 
basis signals outputting step includes a step for out- 
putting transmission basis signals, corresponding 
to said predetermined signals and said mode sig- 
nals, for transmitting a stream of said source pack- 

15 ets, said predetermined signals and said mode 
signals being predesignated signals not newly 
inputted signals. 
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